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ASSAM AGRICULTURAL UNIVERSITY 
Department of Plant Breeding and Genetics 
Jorhat 785 013, Assam, INDIA 
1) Phenotypic stability of soybean genotypes for field germination. 
Germination of seed is a limiting factor in successful cultivation of soy-
bean in northeast India. Information regarding genotype x environment (GE) in-
teraction and phenotypic stability of different genotypes for field germination 
percentage is of considerable importance in order to isolate the most stable 
genotypes with uniform germination potential over variable environments. The 
present study, therefore, was designed to study the phenotypic stability of 
ten soybean genotypes grown in six different environments. 
Materials and methods: The materials included in the present investigation 
are ten soybean genotypes, viz., 'Bragg', 'JS2', 'PK369', 'Kalitur', 'JS72-1', 
'PK71-21', 'PK327', 'JS72-375', 'PK409 ' and 'DS73-16'. These genotypes were 
sown in six sowing dates -- three in winter and three in spring season and 
each sowing represented an environment: E1(28.12.81), E2 (28.l.82), E3
(3.3.82), 
E4 (17.7.82), E5 (13.8 . 82) and E6
(20.9.82). 
The whole experiment was laid out in the Research Farm of the Department 
of Plant Breeding and Genetics, Assam Agricultural University, Jorhat, Assam, 
India, following the randomized block design with three replications separate-
ly for each environment. The spacing between plants was 10 cm and between rows 
45 cm. Five rows were allotted per plant, each row measuring 2m. Observations 
on field germination were recorded by counting the number of germinated seeds 
in each plot excluding the border rows and the counts of each plot were con-
verted to percent germination. The mean data of germination percentages so 
obtained were analyzed following the Eberhart and Russell (1966) model in 
order to assess the phenotypic stability of soybean genotypes for field germi-
nation. The model provides three stability parameters, viz., mean (m.), re-
gression coefficient (b.) of genotypic mean on environmental indices ~nd de-
viation mean square (S 2a.). In addition, phenotypic index (P.) was computed 
for each genotype as the
1
difference of the mean of the ith gefiotype from grand 
mean. 
Discussion: The analysis of variance in individual environments for field ger-
mination of soybean genotypes is presented in Table 1. In all the environments, 
the variance was found to be significant except E6 . 
The significant genotypic variances in almost all the environments indi-
cated that the genotypes have sufficient genetic variation for field ger-
mination. Of course, the genotypes did not show significant effect of the dif-
ferent factors of E on the expression of genetic variability in respect of 
field germiuation wRich was more sensitive to this environment. But the pooled 
analyses over all the environments clearly indicated sufficient genetic vari-
ation for this character. 
The pooled analysis of variance (Table 2) also revealed significant geno-
typic difference for field germination. The additive environmental effect 
was of considerable magnitude as indicated by significant environment (linear) 
component. The genotypes were observed to interact significantly with the ad-
ditive environmental variability. Further, both GE interaction (linear) and 
pooled deviation were also found to be significant indicating the contribution 
of both Jinear And non]inear components tow~rds the GE interaction variance . 
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Table 1. Analyses of variance in individual environments 
Source Degree of 
Mean squares 
freedom El E2 E3 E4 ES E6 
Replication 2 259 . 72 358.26 6.91 141 . 44 0.96 4.69 
** ** ** ** ** 
Genotype 9 139 . 89 474.23 251. 99 406 . 87 893 . 53 81.67 
Error 18 27.79 22 . 87 42 . 78 41 . 25 18.39 3.51 
**P < 0.01. 
Table 2 . Pooled analysis of variance for genotype x environment interaction 
Source Degree of freedom Mean square 
** 
Genotype (G) 9 211. 59 
** 
Genotype x environment (GE) interaction 50 298.01 
** 
Environment (linear) 1 9789 . 64 
** 
GE interaction (linear) 9 97.01 
** 
Pooled deviation 40 105.95 
Bragg 4 7.06 
** 
JS 2 4 272 . 05 
** 
PK 369 4 74.62 
** 
Kalitur 4 19.51 
** 
JS 72-1 4 119 . 50 
** 
PK 72-21 4 36.03 
** 
PK 327 4 349 . 20 
** 
JS 72-375 4 84 . 33 
** 
PK 409 4 51.60 
** 
DS 73-16 4 40.58 
Pooled error 120 8. 70 
**P < 0.01. 
40 
From Table 3, genotype Kalitur was found to be with average stability as 
it possessed comparatively h igh mean performance (Pi= 11.86), linear regres-
sion approached almost unity and low deviation mean square . The genotype Bragg 
exhibited high mean germination percentage (P. = 6.92). This genotype further 
exhibited high regression coefficient (b. > lJ and low deviation mean square . 
All these indicated that the genotype po~sessed below average stability. Thus, 
while Kalitur possessed the inherent capability to exhibit uniform germination 
potential over a wide range of environmental conditions, Bragg could be a 
suitable genotype in high-yielding ideal environment in which its germination 
percentage would be much h igher than i t s actual potential. Although the geno-
type JS 2 exhibited low mean germination percentage (Pi= -1. 73) and high de-
viation mean square, it has low regression coefficient (bi< 1). From linear 
stability point of view alone, the genotype possessed above average stability . 
There is sufficient evidence that the mean performance and the ability to per-
form consistently over variable environments are two independent characters 
which can be genetically manipulated (Bucio-Alanis et al ., 1969; Bains, 1976). 
In view of this fact , the genotypes exhibiting above average stability for 
field germination have considerable significance from agronomic and plant 
breeding point of view. Smith et al. (1967) observed that the genotypes ex-
pressing average stability were influenced less by changing environments . 
Similar observations were reported by Verma et al. (1972). 
Table 3. Stability parameters of the soybean genotypes for field germination 
Stabilit}'.: :earameters 
Genotype m P. b. S2 d. 
l. l. l. 
* 
Bragg 42.18 6.92 1.41 1.63 
* ** 
JS 2 33.53 - 1. 73 0.49 263.36 
** 
PK 369 32.25 -3.01 0.97 65.93 
Kalitur 47.12 11.86 1.05 28.31 
** 
JS 72-1 37 .53 2.27 1. 29 110.81 
** 
PK 71-21 36 . 23 -0.03 1.18 37.33 
** 
PK 327 33.35 -1.91 1.34 328.01 
** 
JS 72-375 28 . 65 - 6.61 0.87 75.63 
** 
PK 409 27.33 - 7.93 0.83 4?..91 .,,* 
DS 73-16 34.52 -0. 74 0 . 58 31.88 
*P < 0.05. 
**P < 0 . 01. 
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Summary: Information on genotype x environment (GE) interaction and phenotypic 
stability of the genotypes for field germination percentage is of considerable 
interest in order to isolate the most stable genotypes with uniform germination 
potential over different environments . Thus , to study the phenotypic stability 
of field germination of soybean, ten genotypes were grown in six environments 
during 1981-82 in the departmental Research Farm of the Dept . of Plant Breeding 
and Genetics , Assam Agricultural University, Jorhat, Assam, India . The analy-
sis was done following the Eberhart and Russell (1966) model . 
Genotypes exhibited sufficient genetic variation for field germination. 
The genotypes were found to i n teract significantly with the additive environ-
mental variabilities. Both linear and nonlinear components of GE interaction 
were found to be significant for the field germination of soybean. Genotype 
Kalitur exhibited average stability; below average stability was exhibited by 
Bragg and above average stability by JS 2 for the field germination percentage . 
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